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Live eeiis or microorganisms are mixed 
homoqeneousiv usinq a sialic mixer wiih a vinous 
liquid. Mixtures of this ivpe are suitable, inter alia, for 
microencapsulation of live oeiis or microorganisms. 
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Description £P0388947 


Method for mixing of iiving ceils or organisms with a vise 


ous fluid and mixtures were prop 


ared by this 



For certain purposes it may be necessary to jjvjr.g ceiis or organisms with a viscous jiquid to mix 
homcgeneousiy. Such a purpose is, for example, the microencapsulation of cells or micrcorganisms. 
Previously, for preparing such mixtures some special designs u:-ing dynamic mixer. V-s use of dynamic 



:ng. The shea: forces increase with the viscosity of oaoh liquie.To Keep the U 



agitator within limits, is stirred with a relatively iow intensity, which in turn leads to Incomplete 
relative to a iong residence time of the cioiogioal systems in a nom-physioicgioai environment. 
Furthermore, It may be necessary In order fully defined and homogeneous mixing of the 
discontinuous mode - with ail the known disadvantages - to work- 
in an effort to provide a superior method of mixing ot iiving ceiis or 



mixing c 



3 tO b!Oi( 





viscous fluid flows through a pressure crop occurring. 

invention accordingly relates to a method for the homogeneous distribution of living ceils or 
microorganisms in a viscous liquid by mixing the ceils or microorganisms living with the viscous Houid, 
wnion Is characterized in tnat it uses a static mixer for mixing.": "he inventive mixing method has the 
foiiowir.g advantages over the use of dynamic mixer advantages; 

- Complete gentie mixing shorter residence times are required (vgl.Beismel i) 

- The shear stress on tr.e biologies! systems Is :ess 

- An energy input ot agitators, etc. wi:| not take oiuce 

■■ The apparatus contains no moving parts, which may require a lubrication and / or seaiing 

- An operation in a closed (pcssiPiygerm- free) system is easier to achieve. 

With the inventive method, any iiving eel is or microorganisms can be mixed with any viscous liquids. 
Preferred examples ot living cells and microorganisms are known as hyhridoma cells, such as antibody- 
producing cells, plant cells, such as crops, ceils, bacteria such as E:. coil and lactic acid bacteria, 
3treptomyces s fungi sue:* asPenloiliinlum and Aspergillus and yeasts sue:* as baker's yeast. 

Radicular preferred antibodv-producinc ceils, cells of crop nisnts, E cdi and baker's yeast in particular 
antibody- producing ceils and ceiis of cron plants. 

The viscous liquid preferably has a viscosity of from about 0.002 to 1 0 Pa.s, mom preferably from about 
0,00b to 1 Pa.s, preferably from about 0.01 to 0.6 l-'a.s.Tho mixing of the iiving ceiis or microorganisms 
can wit:* any liquids that do not lead to the destruction of the. effected systems. Particular importance has 
the procedure for the mixing of these biological systems with polymer solutions. 

The s 
toac 
such 

can be connected in parallel, any number of mixing elements in common or separate he 
number of series -con nested mixing elements is arbitrary in principle, also to be preferred, however, a 
number of 1 -10, more preferably 2-6, especially 4 mixing elements per static mixer. 

The speed of flow through tne substances to de mixed to tne static mixer can be varied over a wide 
a ea - sbie • * a low spse' - ; " ,.*K.h sheco^ft^e is < ' h;o. x < a s- stems wnic r. :S ^ 

the static mixer. 

A device with the method of tne invention can be carried out, such as those covered in the figure are 
schematically Siiustrated construction. With tne pump (1) and \2) are the living ceiis or microorganisms that 
a:e present in vascular supply (3) in a solvent suspension, and the viscous fluid is pumped from storage 
vessel (4) of the ieads in the static mixer. Tne solvent for suspension Is arbitrary, it Is preferable to water , 
if necessarv, with additives that are beneficial for tne cells or 

supplements, etc. it is useful to me entire system or just the orthe mixing elements (5) as i 
in the figure provided with a em; ■ 1 attire control (6) After flowing through the mixer, the r 

By the following embodiments, the inven tion will 



Example 'I 

30 ro!afs3wt.-% solution of u 
a peristaltic pump to the static mixer with a pump power of ooO mu i / mm fed. 30 mi of medium 
(Duibeccos medium supplemented with fetal calf serum is incubated with a pump power of ooO mu i 
and fed to a second peristaltic pump to the mixer. The ? 
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>: DN4 of the company Gebriidsr Suizsr AG).The suspension Itsus prepared is in the 

;s ere cornparabie with those or oinsr mixed systems, wito oniy about 20 sec 
> mixed system compared to several minutes at a dynamic mix. 



Example 2 

30 mi of a 3 wt solution of iambda carrageener* so! is using a peristaltic pump w;rh a pumping 
capacity of 850 mu i / min fed. 30 ml medium; at a ceil density of 10 <o> eel is ■ m: is "he mixer w.th a 
second peristaltic pump with a pumping capacity of 650 mu i / m:n fed. 

The mixer used is composed of four mixing elements (SMX mixer DN4 of Gebriider SuLzer AG). The 
suspension thus prepared is dripped through a VertrcpfuRgsainheit to micro- droplets, which are a 
poiybasa (copolymer of vinylpyrrolidone end vinyl imidazoiinium) brought into contact/The resulting 
capsules contain about 30 cells and are consistent. Microscopic studios end long-term observations 
show no detectable damage to cells. 
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Notice 



This automatic trarssisrion cannot gu&rant&d fuii :n*eii!g:bii;»y, completeness and accuracy, T^rms.oLuse, 
heqai_ri/^ce. 



Claims EP8308947 



Fire; Procedures for the homogeneous distribution of living ceils or microorganisms in a viscous liquid by 
mixing the ce:is or microorganisms living with the viscous :lqu;o, characterized in that ii uses a static 
mixer for mixing. 

Second The method of claim 1. wherein the viscous fluid has a viscosity of approximately 0.002 to 10 
P*s ; preferably from about 0.00? to 1 P*.s ; preferably "ram about 0.0 ! to 0.5 Pa.s has. 

*th The method according to any one of claims 1 to 3> wherein the static mixer has 1 to 10, preferably 2 
to 6, 4 mixing elements. 



prepared by a metnoo accord ng to any one oroe ,t.s : to '• 
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